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% 31 -f- ^- lt(surface plasmon resonance) ffij F£ jg, ^ ^ ig 
&&&7lft & ft + & • 

4: |r lH t ^ ^ ^ i A t # # II: * I- * K t -t ^ 4 II 

(organic 

electroluminescent light recovery layer) • itt # M 
ft ft t # it, 4 #r Jfc £ (recover ) /t # *h » # 6<7 1% #1- # 

» ( - ) - 4^ * -ft * © h : * 1 m 

IQ~ % tik t. & & & S. : 

1 10 - & ; 

E£ - £2L-?|- B .E*fi-g- (-f|- B fl^^ : Organic electroluminescent device) 



The invention relates to an organic electro- 
luminescent device which solves the lower 
external quantum efficiency causing by the surface 
plasmon resonance of OLED device. The organic 
electroluminescent device having a organic 
electroluminescent light recovery layer consisting 
of dielectric materials and nano-scale metal 
particles or organic materials and nano-scale 
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121~<frf:#*K*4ftjtt*t) : 
1 3 0 ~ 9 - % & ; 

MO-***** : . 
1 5 0 - % ~ t & • 



l£ « ^SL-fsMfllti-i- : Organic electroluminescent device) 

metal particles. The membrane of the organic 
electroluminescent light recovery layer can form 
the cross coupling with the surface plasmon 
resonance and recover the light trapped in the 
device to enhance the light emission efficiency of 
the OLED device. 
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X. * (1) 

& % m & % % ft ft ft t S * & € & 4fi *n Pf- # 

# $e ^ $c 13r it $1 H (organic electroluminescent 
devices)( X J*, ^ ^ t jfe ^ ^ ^(organic light 
emitting diode , OLED ^ g S # ^ 

-f-#*K«l^ J ?-*A^"sr^A 'h ^ -f # *4(smal 1 molecule 
material) A £ ^ 4fc #' (polymer material)) 2fe #o — 4f 
%*%tiL$rjk!k%cfLnL & - H (organic 

electroluminescent devices) S % £ #&*l&(self 
emission) ft ft * P$- ?'J if tf ( d o t matrix type 
display) • - $ # fcb - « *€. sfr - * *f A * 

& & b£ W *§.( fast response t ime) - ^ % Jb yfc £l $k %L fa 
% # •!£ ' 1 ^ S A t T A4diiii^^ 11 H 5.100 »f ^ A ^ 
^ ^ t I ^ ii ' 3& * & T - * ^ ^ -f- ® © ;fe ffi H 
(flat panel display , FPD) • ^ 7 il ^ it ^ >t- ffl *b ' * 

3, « ' fe&&J&mjL^i>v{it)%&. • £ £. & # # it ^ m 

#f- j. i ooLm/w a i. . ^r*f:at#7t«7Fii4t£Rp**fe'#-* 
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i » (2) 

(recombinat ion) 31 & • ifc~#&>^/ s /r;&d3#J^Afc##7k 

&fr*fc&&1fc&ffci£- & ' * & # # ifa 

FJJ E7 41 £J 4& * J- ft £ # ^. & • #4&€At#;fc&^#) # 

f -f 5t ^(internal quantum 
efficiency) £b -§P 4 3& ^(external quantum 
efficiency) ° ^ i-f ^ ^(internal quantum 
e f f i c i ency ) #. % to S % & t € # 4fe j& & i& m &j ft £P & 
^(internal efficiency) » # & $~ ^ £j At $t '4l it M 1 / 4 

At # € (exciting electron) # ^ & ft ft U & ^ *a m 
(asymmetric spin configuration) #j 4 lH (singlet) ^ 
^ > it a g &( f luorescence) ^ ^ # ib * ' <a * 3/4 

At # € -^(exciting electron) & & $L ft ffi & tk fe B 
(symmetric spin configuration) 6-j =. % JH(tri-plet) » 
ii j-X # afc JN" '14 #j ^(phosphorescence) # ^ # at is ^ # 

• i TfrSittlt^tfb^JI it ^ ^ ^ At # t: ( exc i t i ng 

electron) #j ^- 4 j£ (triplet) a ^(phosphorescence) 
##s5CffatifeJjfe* • IS *b • #tfk€At#jfc#.*£-rt*P*^- 
£it#(internal quantum efficiency) ^fc At # 

*"J (excitation mechanism) • ^ ^ 3^ it # 1£ ffl & 

£(f luorescence) # it # # >f: ^(fluorescence) # & 




3- <■ (3) 

# 4ft « Sk. # it, It S. *MP*^&#Kexternal 
quantum efficiency) ^ 4& ^ it # «r" #.^>^ #J ^ ^ ffij 

*I$J^m££tf#:fc&*^tt.te ' ^ *fc A * 4ft « 28: # ^ It 
£ft>rm££4Lj&4&4:;fc-? 1 & - a 32 #j # 4ft € $t # & 

• % It Ttft #40% ttjfct-*7t#fl*P^j&4tflQ 

«&^-&4fcflM*&# • 3 *h ' 0^#4ft#*4,5l3&*&^4&#j 

# «■ #• £ H & & ' H it ^ # & %. % A ± -kr Bl M ffn #. PR. 

ft! ^ it # t * 5- ^ 7t #■ ft M ifc «■ * ' 4t ^ £fe * ft #80% 

^^.-t-^pfif'j^it^t • ma ' — *t # 4ft € a& # it to # # 

*r % * & ^ * $ .J 2 0 % • S jtb ' ^^^m^7t#t^7c,4: 

#J # 7G Sfc ^ • 

# m. jfcb ' ^#'1145 a 4£^--3£#4ft€i&#;fe3t 

4L^*i£4&#4ft€^ ( or gan i c 

electroluminescent light recovery layer) » itt ^ i£ 

ft # t #J & 4 #f ifa (recover) ^ tg #■ *h • «. & # 4ft € 
$c # tg tg # t S © € 2fc -f- ^ t(surface plasmon 
resonance) ffij P$- 46. # 4ft € $c # & tl # ^ *h *p # -f- 2*. # 
(external quantum efficiency) ffl M * 4f ;&o # 4ft IE 
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JL • (4) 

& & 7l ft & & & & • % 

(organic electroluminescent light recovery layer) 

o 

**l«afc**it* ' 3L 'J? tL ^ - & *L : - * - t ft ' @<l£ 
$ to. ft- x & % — %m$trXz!L% — ; a a — # J* 

^ * A % at # & & ^ dj ># • fl&Jiit*-***^^.***^ 

ilt ttitl i. ' 3-±-iiL4k & & 

**i««:#*«:jt ' # -»r a - #l - - * - t « * - * 




til* 

m 

i » frWttLW (5) 

* - % ~ % & > - % - 4fr # Mk%%ifr & ^ 

* # * * 4L ffl ; -I J:i||-^*#4^t^f ^^itiH 

a ^/r t ^ * t> * M t t ^ f ^ f ^ ^ iU f 
t*ttt*t I ' ^ A - A&*l*lf * - Ji «P # ( top 

emitting )( Bp % — € fcl ) & - ^ © # * 4& <t ^ # 

* 4t * • 

* * & & & & ^ & Jk ^ft Pt & * & & 

J- _t i£ #l # £ # ^ ^- ^ 4| & 4& « # ft 4fc (dopant ) fl^ ^ # 
H( doping) ^ ^ € # & * a # ^ t • Jiifeil***^ 

it to * ^ it to * it to - ^ it to & & & to ft &L n 
t ' -r&SHt^CSiOx) - ^-fb£S(A10x) * fllb^UMgO) * 
fL4b*KSiNx) * H 4b *s<A1Nx) 4. * IHb *(MgFx) • _h it 

& z-4sHk#ft rs r&& * 



lllllli™ 
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i - 4fr«W«Hll (6) 

(polyethyleneterephthalate) n 3£ SI (polyester) * 3& 
St. SI (polycarbonates) * 3£:J#4&(Polyiinide) ^ Arton - 3£ 
ft #fr fitSi(polyacrylates) & £ ^ #Kpolystyrene) 

# *4 4 ^ /& • An *f ^^ri?f * 

(fluorescence) # & # # & ^(fluorescence) # it, # 

4 IE i& ?1 ^ f ° ^t-hitit^C^^^^S^fL'fb^ 

( I TO) > m m H 4b #K IZO) ^ *g & 4b &KAZ0) & ^ #l 4b 
(ZnO) -_Li4L^r4 , l:^»r#i^*^t^M * #5 * *S - *l - 

m * * m & & ft & & * • ^^jiiiiLi^^j'X.L^Tt 

■*: flr te. j& • £t_Lifc3L^1£&£*3L*t#t;;&4^ 

* 4S a 4b 4fc ( I TO ) - m & % 4b %j ( I ZO ) - <g Jft, 4b 4fc 




0l78-9352TWF(Nl);059l0062;Phoelip hu.ptd ^ l l "S 



v- 



JL • f^tft^ (7) 

(AZO) Zl % 4b #(ZnO) m j& ^ ^ **■ t • 

(organic electroluminescent light recovery layer) 

. *7t#t#**«&-?-*4fc*&j&***^ • a# m ^ >t # t 

&) ft *r 3*- A (recover) ^ to # *b • ffij >£. & # # $1 ^ -L * 
(organic electroluminescent light recovery layer) 
#• # # * # • 

& 7 tt # afl 4L _L it * 4fc B * # «. ^ 

m % '\i ' t *t # * #4 ' it k & m w* a • -ft # 

*a «, <W *» T : 

it * & 

a T t # ?s | 1 ffl » % 2 m - 131 - % 4 El Sl % 5 

&%*%Z.Mtik%$L%% t nL% ' £. 'J? tL & - & & - - g 
- € * * * - $ -=- t « A - & * J* m 3f 

A >f ^ & ^ _l it & ^ _l it % — «tt^M(*»ir«fewi m 

) - »T ^ & ^ Ji it $ - % *fc # *l * it >f 4l W ( *» *fc #'J 
2 #r ) ^ ^Tf^^Ji^^^ «^A**|**^^W(*»1f 
«fe #«j 3 m ) ^ 7% -T ^ /£ 3* -L it $ Ji( Jto f ?fe 4 ^ 

tf) - 
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I « • 1 

i 

i » ^-^18.^ (8) 
^ fa fr\ 1 

it > ^^-^feiio • tft #- J? % i ffl - n & faiio *y 

& 4& ) 0f *fc & - £*t-&tellO_L^/&&-fr€(dielectric) 
# # ^,#^#^4121 * # 7ft ^ t(nano-scale)^^^ 

#&#*H21£.:fc-#£-#/L"t£-,fl « *t 1 2 2 4& « H m & * isj 
& ^( dopant) # ^ # doping) 

-fr % # 4& ^ ft 4b *?(SiOx) - ft4b£S(A10x) * ft 4b £1 
(MgO) » fi4b^(SiNx) - *L 4b *g(Al Nx) & A & 4b &(MgFx) 

4b * II * >X ft >$r ^ Jii£#jjL^*J**^L**fe«*t**.ifc, 
if*. 4 * # ^ # # * * jK, A ^ ^ * A # ** ' 

ik m XSL e P #j # 2r ^ & o j^&fc&£r#&&^% 

& «t * - & & & * - it ^ $l ft m & & & t£ n tfi - * 

& #8 JR. Ep #J # 3- 3$, /£ • ^7K^^"^r>ifI*£L##^'J>€# 
s£ £ tik # *4 tb 4*] -T & 4* itb £ & ^ 0 . 0 0 1 % $l 7 0 % ( £ 




III, 

1 

X » 

i < «-^ta^ (9) 

* W # tfc ) ' J- & & #J #4 ffl * ft *ft & # ( J# 40 /& *h 0 

& & & & % 120 fa % & & % 1 40 £L % % m 
' % - &130 -*T £ & *8 & * ^11 ^Hlit^f ^5 

Jk ; # * £ y > * * # * # ft • M *r «. ffl ^ # ^ > -t ft 

:£$;#&>#140jL^/£$~'i;;fel50 ' itb3?~t^l50^T4, 

1 3 0 >5L ^ — % &150 ^.J? & -*T -Mm. & * € -7- ift r& 4t * * & 
& «£ & * # a 4a «t J& * * & •* $ & U m & % & • & jfcb * 

_L-§P#;fc(top emitting)( # — ^ -ftJ ) i& — ^ 3o #■ ^c. 
^ «fe #J 2 

IT & ' 4£ 4ft - & & 21 0 ' n %- % %2 m ° t£ * &1210 *T 
& #L ) m 4* J& ° ^itb-^fe210_L^^^-t^230 - »tb^ 

-t^230^r^it^t^ - o j& % 

» ^ J tb^-€^230^^-*^t(dielectric)#+4^^" 




■ • • • 
I » 

i - •g-«um»tf! (io) 

tk &22 \ & & % gr % K t(nano-scale) -k M *R *fc2 22 #r 

& % & ^ % fa % & & & & & %12Q ^ ft % # ¥r & % %k 

# #221 & jl- # ^ * /L^t£-4&*K*t222 #. i§j j& * |3) # & 
ft b$ & & ' i-Lit^r^^-^^-t^>i^*t222 #. M # «ft & 
(dopant) ^ ^ # #ft(doping) ^ ft % # #221 4l + • Ji it 

#(SiOx) - ^4b£s(A10x) - JMb&(MgO) - &4b^(SiNx) 
- H lb IS(AINx) A lL 4b M(MgFx) • -Lit**^-*^*4L 

^ # ^ # * °t ft ^, « ml sp m % a % & • 

it ft ft W Jb 4l rt ff\ to. & • ^.^X.-t^r4fS*fiL##ft^^€ 

# # * £ fa # *t ^ fcb #J ^ 4* itb £ M^#?4l0.001%5.70% 

( 4: # "5" ft fcb ) ' J- * fcb # *j ffl * is] >ft ft it # ( ^ ^ ) % & 

% fa & % 220 ± M & % fa & & M 240 ' «. * & 

€ $t # & & 3* ib >f2204fi:^^*fe#7t>f240A 9 - t 4& 2 3 0 
^ n • jtb*^;^7fc^240»r^'J>^^^ 1 ^^^#^#7t# 

# • & & • i * fa %t * ># 240 _h ^ /fc $ — % ^250 - itb ^ — 
€^250-5T^ila^t:^ * ^r4€^^^:4l.^t:*t • & *b ^ 
*<H/^^j&^.**«»#5t*.*20^TA--*4t*l^M#7t * 
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i*Mtt.w (11) 

,t£P#;fc(top emitting) (Bp*3P-=-««W#*)3S.?t — 

4H 1 #T ^ • 

it «fc #j 3 

& *0 flf 4* J& • 45E.jfc-^fe310Ji^j^^ — t^330 • ifcb $ 
- t &330 *T & B /l € * ^ ^^c^t^t^ ° & £■ 

# ^ J tb^-€^330^^ 1 ^^#7t,>f340 « it % m & It M 

240 + & ° 

>f 3 40 _L ^ /£ - * ^ €(dielectric)## * * a # #3 21 A 

# * * X. t(nano-scale) ^4r| *g*&.322m*&/& * 
& 4£ ^^€^#^^^4^320 ' 3h±3iL&&fr%&&*L 
#*fe€&#jfc:fc#.ife#4L<frf;# #321 

# "t ^ 4 ffi &322 4& J-X # ft #7 (dopant ) ^ ^ # # 
(doping) ^ <fr €## * * *l # #321 ^ t • Ji i£ 4* j& ^ * 

^ * a t & # & it rfJ >f % # # 4& ^, ft 4b ^ 

(SiOx) - ft4b£S(A10x) * ft4b£KMgO) - ft4b*HSiNx) - 
ft 4b *S(AlNx) & & ft 4b #(MgFx) • _L i& & /£ £r * & m ^ % 

# # ' j-^^ 1 -Li^^^##4L^4t^^" 5 r^?^^^^ * 

# & 4$ - * & as ffii m % -n a ^ & - i sg. & * & & 
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i**-wtiH>i (12) 

^ ft a J: ^ 7t t ^ & ^ • |-^^t^>lll^##^^f# 

#&#4ft*til4*Lfct 4* itb >f &L^#7-^0.001%5.70% 

( £ * "5" y ^ tb ) » J- £■ tb W & *'J ffl * J*J >5H * & * ( ih Q ) ^ j& 



>t 320 Ji^il-f 4&350 
ft 3 5 0 4^ W • ifcb^^ < t^350- 5 r^it B ^'i:^ - & M t ft jS, 



?i ^ € ft • *jfcir^*jm^*^*^ i e*t*ifcltjt30-sr 

& - * & & fli # & - Ji &(top emitting) ( * % — 



& & % # s£ 4to 1f #'J 1 #T 7F 



^ «fc -fal 4 



& ' 4£ 4& - & 4&41 0 ' f##^3Uffi| - f£ 45.41 0 
40 m # & • ^jlb-^fe410_L^^,^-€^4 30 ' itb 



— fft430"»T&i&H/3 , i;ft - 



ft * ^ € 4ft • # * 



' £*b$--fft430_h^/&#4^#;fe/#440 • itb * A % ft M 
440 T Mb * ^ -f- * ^ * 4ft # & # • & * ^ # ^ # & 
>f440Ji^^^— € ft 45 0 • itb^— €43*450^^^^ tft 

- ^^tft^^^^tft • * ft. ' 4t$~€ft450_L^/& 



- * 



?r «. # *4 * * 4ft # 44421 * * * K -t 



(nano-sca 1 e ) ^ >§ II #.422 ^t^^^-^^^^t 



^7^,^*^420 • ^ i i& /£ ^ * M 4£ 4l # 4ft € i& # & 
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< J 

> > 

JL » (13) 

31 &.422 ^j^^ISJ^^^^^ISJb^^^, . J. J: j| ^- t ^ * 
X.t «R *t4 22 # a # #fe $7 (dopant) ^^#^(doping) 

#421 ^ t • 

& € & # & ih * ^ ?> % # j*, ^ ^ ^ ( s i Ox ) - n >fb 

IS(AIOx) » JMbM(MgO) * *L4b<#(SiNx) - H 4b £s ( A 1 Nx ) 
& A. H 4b M ( MgFx ) o Jiife«t**-*l#«t4L^^k«*:#itjt 

* * * ^ * ^ # *t & * ^ -f- & ^ # * # #* ' m. m & 

«q ep #1 * 2f s£ M /& • .L i& m &. & # it & ^ * a t at # 

« m * &> * # " & 2L &. & %Q ' & &&JL&V$3tkM±-^7l 

^ bb M «T h ilb ># &l & $7 0 . 0 0 1 % S. 7 0 % (f f I^tb) ' 

j. & tb #j *»j m ^ m >k m & ^ ( & % ) w /& ^ « # ^ # #t 

a € *t# & it i40 & - * *L #J # & - -L «p 7t(top 
em i 1 1 i ng ) ( £p d? Jpjr-f:*^**)*.*.-^®**,^^"^ 

€ & # * £ * ° & && && *L#&-kPi?fowiffT7F ° 

-t^ * - % Jt M - - % ~ %fe - - % — 4k * & 

% tik t ^ # it & if*. ifc >f « - % ~ 4k # J* ^ # € ^ # 




-1 * 



i - (14) 

fai^^^r^^^-Li^^ — % m _t ° 

% fa <H 5 

— # tk m ^ % tik % & # & & dJ M • "IT & ' & 4ft - A fc. 
510 • ^^fe510-=T^ig.^Sfe^^3t.B^^fe , # j& j£ 

S*#5f("T4fe#&*L)/ i »f*J* 1 • 4t *t - & *&5 1 0 _t ^ /& - 
*^t#^^^^##521^L*^^^^ t(nano- scale) 
^ 4 #l 5 2 2 m ifc /£ % - & % & & % % *t # it & ^ 
ifc ,§ 520 ' floi.ii4^*-t*M^4:t^fi&#*7fc|t. 

5 2 2 a^^Jjfe^lsi^r^lsiB^^* ■ J-J^it*^^^X.-t 
^ 41 #fc522 % u # # #7 (dopant) # ^ # #( doping) ^ ^> 

**t*f***l#*l-521^t • * * ' 

€^c#^,7fe,^it5^520jL^^^-f:^5 30 ' jit # - € 

5 3 0 % 'A W € t& - & M % & & A it & % & ° %s 4k • <£. 

% - t &530 _L 1$ /& * & # & M 540 > ifcb # 4& # & >f 540 -*T 

6 * ^ i& ft ^ # # it # ** - & * & * Mk & 

_L fl£ /& 3? — 1:^550 ' jtb^ — 't^550^r^it^€^ - 4r 4 

• *: #l ' ^*-t^550 Ji^^'*^ 
4& # *4 5 6 1 >5L * t(nano-scale) 

4l«*L562m**^*-=-*-*^*#**fe 1 tSlS:*ife*,9tib4f 




0178-9352TWF(Nl);05910062;Phoel ip hu.ptd 



£ 19 I 



i-#«¥!SL<E (15) 

# ft & % tk # mSGl ZL A % £ # X. -J- i£r $ 4&56 2 & a* 
5 62 % a # # (dopant) ^ ^ # doping) ^ ft % # & 

«»#&**di*^^«##'fc*4Mb#(Si()x) * ft 4b IS 
(AlOx) - !Ub£UMgO) > *Hb#(SiNx) - H it IS ( A 1 Nx ) & 

a ^fb M(MgFx) • jiiit#j&*-#^^^.**f;at#**fL 

A >f 4l * & # ** & * ^ * & & -f- % Mk # ft ' J- & j& Ji 
*S XS. £p #J # >5r A W & • -b it $ & # - A g ~ * ** m ^ £ 

• & a & .b & & m 

a _L 7t ^ ft te $ • ^*^-t£4^*k##^^€#*4 i & 

# ^ # ^ fcb #'J & tb M (b. & to 0 . 0 0 1 % S. 7 0 % ( 4 # 
■§■ ^ fct ) ' J. £- fcb #J 4& #>J ffl * IS) iTil 4* it ^ ( ^ # ) /fc -ft- t 
#tt#####Jl&#/C-t^*fli*L#.1BK I ° * itb iH 

# & ( top em i 1 1 i ng ) ( ?r * g ~ € 43* #] & ) j% £. — tfj & %t 
&*-%Mk%%L&fc&2- ° ^ & & Jk 3r £ -ko ^ m 1 m 

^ # ifc a ^ ik ^ m iH « * *» _L • & & it # ffl a «L 5t 

# a ^ ^ E E • ft & ^ 4b m & ^ # ' ^^M.^^# a ^^- 

' t "T «t ^ 34 6$ £ ft II -M ' S itb * #■ ^ 




i • &-«fltff.«fl (16) 
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« 

I 



% m % > 

%2 



# * * s #1 © n • 

£*&i£^* B fl4L#;&*i:jSi:**|t 




^ *fc 2 



* * It * #] & SI • 



& # * It £ 4l 1f $fc #J4 # 



# « *t # * It £ ❖J © 



9 5 ffil £ 44t # B £ 4L#:|ft«*t#*|t £ 4L * «fc fcl 5 #J 
#$;f&#*|t££']©ffl • 
# Sfe tt. B £ 



10 -20 -30 >40 *50~#;ftf;&#*|t 
110 -210 - 310 - 410 - 510- & ; 
120 - 220 - 320 * 420- # 4* # # 4ft 



is % 



* & Jfr tfJ 



121 - 221 - 321 - 421 - 521 *561-4h«#*K*;|ft##* 



) ; 



122 - 222 - 322 - 422 - 522 - 562-*^"^^^^-^^ 



4 ^ ft. ; 



130 - 230 - 330 - 430 - 530- % - 



140 - 240 - 340 - 440 -540-#^#*># 



150 - 250 > 350 - 450 - 550- % ~ 



520- ^ - £ * & ¥k% 
560- 



* * * rfs * ; a 



****** • 




» 



7t ' *titH-M&® 

1. - • 5. ^ & ^ : 

- * «. ; 

- # — f; » se.^^_LiiiLLfe_L ; 

# a # * ># -t ' JLJiit^-#ife^4L^r^«*«'^^*.ih>t 
^ — f ^ i. » 

6. t tf *»J |£ ffl % 1 a* #f ^ ^ # € % ft $L Ml • 




v 



I 



5* * «HM-#!H£I8 

* t _ti&# *Sb * 4f 4> § ^(fluorescence) # jfc # # 
^ &( fluorescence )#&# • 

*tJL5fc*^*#****tittft*(lJfl A 4t 2T s*. ^ j& * 

ft # * >f • 

12. *» ? «* -* *| & B9 ^ll^mit^#^f:^c^7fe,^X 

• * + Jiifc&te*^^#ft#*#il4^*'Jfl3;fcj|#£<fii - ■£ 

1 3 . *> t tf * *>j ig, m 3? i 5 m ife ^ # € # & & * ' 

14.. *i t if * *>J |£ S % 1 3 3g m ifc 4l # ft « & # & «. £ 

(polyethy 1 ene t erephtha 1 ate ) - 3£ Sb (po 1 yester ) - %L 
§£. 61 (polycarbonates) - ^^^(Polyimide) - Art on - ^ 
ft *t Sfcfia(polyacrylates) A k. & ^ ^(polystyrene) • 
15. ^ttfr + #«l|£!B3M#/tfi£^#ft«at#-£*t* ' 




o 

16. & * • 

^ t ± il ^ - f ^5 #. ^ita^f:^ * ill fH«:t^t^ 

o 

17. db> t tf * #»J IE ffl 9 1 5 £ 1 6 m fir i& ^ * ^ « &fc # 

It £ • &tJ^ifci*W«*fc4fc*4H4&JMb*KITO) - IB & 
4b#/(IZ0) » IS & 4b 4fc(AZ0) & & & 4b #(ZnO) • 

18. *» f tf * *•] IS, ffl £15#163*m*4£4L*rfc«at#fc 

It £ ' *tJiifct^«*#A4lt^ttt4^*A ' 4fe # 

&;8fr*ft*ft**5*4S*ft*lH*£-*4lfc*4& - Ha H & 4b 
#7 ( I TO) » IS 4* *L 4b $j( IZO) - # 48 & 4b &KAZ0) A fL 4b 4* 

20. to t tf # *>J II, SI g 1 Jg m it ^ # & € & & It £ » 

* & # ^ $ m # ' jtt^-#4*^^S|JK^4**^t:#44A* 

21. *»*tfr*#jftK#20*mifc^#*f:ast**itx 

# *4 # # £ ^ «, J& ^ 4b fa - % 4b 4fc * 4b 4fe * ft. 4b 4fc 3l 
& & & & ft &l & m n * • 
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5* - *tfr4M'Jf3.K 

22. & $ n % & ® %2o ^ m & 3l % m %l & & & % 

** *f & & & 4t ^(SiOx) - &>fblS(A10x) - £l4b4£(MgO) - 
IL-fb^(SiNx) - & 4b #S(AlNx) & IHb «KMgFx) • 

&#*^^>iffij|fc4Sfc#a^4t*&* ****** 
- ^&&&^^flT&L/£^^£ft ' * 4 J: iiL ^ « fil it 

* m to. * • 

24. *. t # * #1 la ® £20*mife*.##fc«*t#-*4t* 

#j|4iL****X.-t^Jlfli*t^w* 13 * ^ ^ 2r 13 b£ ^ 

' J. _L ifc Jtr % $c # X. -t ffi *t « # 4fc (dopant ) ^ 

£ # ^(doping) ^ ft € # *4 ^ t • 

25. *.f^^^JIi^U^I^t^ftt*fi 

26. *» t If + *'J f£ ffl %25mm&*-%ik%%k&jb$L%L 

27. t *f * sfrij IE ® £ 25 31 m i£ ^ * ^ « # * & i 
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5* « *tjt%w&® 

/& • J. _L i£ * # * X. -fr 4 ^ *£l a # £fc 4fc ( dopan t ) ^ 
£ # ^(doping) ^ # ft # t • 

29. - ***l««t«-ifc|t* ' 5. ^ & ^ : 

- ^ «. : 

#jfc>f>fi^i^t^ — t & _h i£ $ ~ f; 4l Fal ; 

3 o . *o t tt * *>j % m % 2 9 m m ifc 4l # ^ & # * n i 

^ _h ig £ _L • JLjLi£#-£-#j*;ffc^#ftt;*:#-fc&Jfc 

31. *flfr**i|&IH#29*Jtfi£^*ft«ifc#jfc*t4 

• & + Jii£#-£#4*;|fc*-:frft«fc#jfcifcJfc{b#'ftB&* 

32. t tf * #■] |& ffi ff29«msfe4L*fttE*t#5titJt 
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33. t tf # *J |£ |fl £29 m it M 4ft € «t * * It £ 




10 



150 



140 




130 

121 
122 

110 



120 



20 




220 



30 



350 

321 
322f 

340 



320 




330 
310 



420 





4 



560 




520 
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$ 10/28 1 






# 5/28 I 





* 7/28 I 




% 8/28 1 





9 10/28 I 
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g 11/28 1 
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# 11/28 I # 12/28 X 




# 13/28 I $ 14/28 I 
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